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RobinHood

What is RobinHood?
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E RobinHood

RobinHood mirrors a filesystem’s metadata,
and makes it queryable
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H RobinHood

* Mirror * Query
- Read Replica - EXpressiveness
- Shapshot - Performance
- Disaster Recovery - Efficiency

Commissariat a I'énergie atomique et aux énergies alternatives Quentin Bouget 19/09/19 4/80



Architecture

-~ N
N— I

Backend

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19 5/80



Architecture

A
\

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19 6/80



Architecture

<l TN

— —
?

— __

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19 7/80



Architecture
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Architecture

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19 9/80



Architecture

&
|

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19 10/80



Architecture
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FSEntry
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Semantics: FSEntry
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Semantics: FSEntry

<+ name_to_handle_at (2)

id: {
data: \x01\x12\x35\x25,
length: 4,
}
Commissariat a I'énergie atomique et aux énergies alternatives Quentin Bouget

19/09/19

18/80



Semantics: FSEntry

id: {
data: \x01\x12\x35\x25,
length: 4,

}

statx: {
blksize: 512B,
size: 12MB,
uid: 1000,

<+ statx (2)

y
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Semantics: FSEntry

id: {
data: \x01\x12\x35\x25,
length: 4,

}

Inod < statx: {
blksize: 512B,

size: 12MB,

uid: 1000,

y
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Semantics: FSEntry

id: {
data: \x01\x12\x35\x25,
length: 4,

}

Inod < statx: {
blksize: 512B,

size: 12MB,

uid: 1000,

Namespac <
e

\ y
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Semantics: FSEntry

id: {
data: \x01\x12\x35\x25,
length: 4,

}

Inod < statx: {
blksize: 512B,

size: 12MB,

uid: 1000,

> }
parent_id: {
data: \x12\x24\xff\x4e,
length: 4,
Namespac < )

e
name: file-0 7
\.
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FSEvent

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19



Semantics: FSEvent

Lustre RobinHood

FSEvents

Changelo
9 .

>

~J

Records
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H Semantics: FSEvent

$> touch file-0
$> rm file-0

$> 1fs changelog lustre-MDTOOOO

CREAT t=[FID#1] p=[FID#0] file-0
UNLNK t=[FID#1] p=[FID#0] file-0
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Semantics: FSEvent

CREA UNLN
T

[FID#1]

[FID#0]

file-0 V
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Semantics: FSEvent

®)
X
>
-
C
Z
-
2z
A

[FID#1] [FID#1]

[FID#0]

file-0 %4 14
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E Semantics: FSEvent

INSERT | DELETE :

[FID#1] [FID#1]

[FID#0]

file-0 %4 14
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H Semantics: FSEvent

$> chmod a+rwx file-0

$> 1fs changelog lustre-MDTOOOO
SATTR t=[FID#1]
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Semantics: FSEvent

UPDATE :

[FID#1]

statx: {
mode: 0777
}
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Semantics: FSEvent

UPDATE :

statx: {
mode: 0777
}
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Semantics: FSEvent

UPDATE :

statx: { statx: {
mode: 0777 mode: 0777
} >
[FID#0]
y file-0 7

Commissariat a I'énergie atomique et aux €nergies alternatives Quentin Bouget 19/09/19 32/80



H Semantics: FSEvent

$> mv file-0 file-1
$> 1fs changelog lustre-MDTOOOO

RENME t=g p=[FID#0] file-1 s=[FID#1]
sp=[FID#0] file-0
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Semantics: FSEvent

UPDATE :

[FID#0] [FID#0]

file-1 7 file-0 y
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Semantics: FSEvent

Hardlink
e e S
UPDATE oA

[FID#0]

fle-0__J/
[FID#0] [FID#1]
file-1 14

[FID#0]

fle2_J
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Semantics: FSEvent

Hardlink
e e e S
UPDATE [FIo#

[FID#0]

file-1 )/
[FID#0] [FID#1]
file-1 14

[FID#0]

fle-l J/
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Semantics: FSEvent

Hardlink

s 3
. UPDATE : A
....... TR [FID#0]
file-0 [/
(FIDH0] [FID#1]
file-1 14
[FID#0]
file2 [7
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Semantics: FSEvent

Hardlink

e S
i [FID#1]
[FID#0]
file-1 [/
(FID#0] [FID#1]
file-1 7
[FID#0]
file-2 [/
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Architecture
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Architecture

Hardlinks + DNEvV2 phase

B

Commissariat a I'énergie atomique et aux énergies alternatives

ﬁ-APl
~
\

Backend

Quentin Bouget

19/09/19

40/80



E Semantics: FSEvent

Hardlinks + DNEv2 phase

UPDATE :
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[FID#2]

file-1 14
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E Semantics: FSEvent

INSERT :

[FID#1]

[FID#0]

file-0 V
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E Semantics: FSEvent

INSERT :

[FID#1]

[FID#0]

file-0

y
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19/09/19

43/80



Semantics: FSEvent

Hardlinks + DNEv2 phase
B

[FID#1]

[FID#0]
file-0 J7

[FID#1]

[FID#0]
file2 [/
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Semantics: FSEvent

LU-12754
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Architecture

Hardlinks + DNEvV2 phase
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https://jira.whamcloud.com/browse/LU-12574

Semantics: FSEvent

UNLINK

-
2
A

[FID#1] [FID#1]
[FID#0] [FID#2]
file-0 y file-1 y
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E Semantics: FSEvent

* Insert

node < ® deate

Namespace =<
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Applications
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rbh-sync
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E rbh-sync

Synchronize two RobinHood backends
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E rbh-sync: usage

rbh-sync SOURCE DEST
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E rbh-sync: URIs

* Uniform Resource Identifier
* RFC 3986:
scheme:[//[userinfo@]host[:port]]path
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E rbh-sync: URIs

* Uniform Resource Identifier
* RFC 3986.
scheme:[//[userinfo@]host[:port]]path

[?query][#fragment]
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E rbh-sync: URIs

* Uniform Resource ldentifier
* RFC 3986:
https}/fexample.comjtest]
A

T

scheme hostname path
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E rbh-sync: URIs

* Uniform Resource ldentifier
e RFC 3986:
rbH:mongo:scratch|

scheme path
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H rbh-sync: URIs

e Uniform Resource ldentifier
e RFC 3986:

rbH:mongoliscratch]

/NN

scheme backend-type fsname
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E rbh-sync: URIs

* Uniform Resource ldentifier
* RFC 3986:
rbhimongo:scratchipath/to/dir

|

scheme path
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E rbh-sync: URIs

* Uniform Resource ldentifier
* RFC 3986:
rbhimongo:scratchipath/to/dir]

P T

scheme path fragment
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E rbh-sync: URIs

* Uniform Resource ldentifier
* RFC 3986:
rbhimongo:scratchipath/to/dir]

P T

scheme path path
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E rbh-sync: URIs

* Uniform Resource ldentifier
* RFC 3986:
rbHimongo:scratch#[0x200000007:0x1:0x0]

scheme path
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E rbh-sync: URIs

* Uniform Resource ldentifier
* RFC 3986:
rbHimongo:scratch#[Dx200000007:0x1:0x0]

scheme path FID
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E rbh-sync: URIs

4 path O N\

to O O O

dir O OO0 O OO0

~N

rbh:mongo:scratch#path/to/dir]

rbh:mongo:scratch]
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E rbh-sync: example

rbh-sync posix:/mnt/scratch mongo:scratch
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rbh-sync: parallelism

cd /mnt/scratch
for dir 1in *; do

rbh-sync posix:/mnt/scratch#”$dir” mongo:scratch &
done

walt
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H rbh-sync: performance

e <GRAPH>
¢ 1 node: - hhv3
- rbh-v4
- 16 cores _
- find -Is
e Lustre on RAM:
- 1 MDT

e 1M files + directories
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rbh-find
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E rbh-find

A clone of (gnu-)find that queries RobinHood
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E rbh-find: usage

rbh-find [URI ...] [[predicates] [actions] ...]
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E rbh-find: examples

rbh-find mongo:scratch -name ‘a*’ -print0
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H rbh-find: performance

e <GRAPH>
e 1 node: } fmd.
- |Ifs find
— 16 cores .
| - rbh-find-v3
* Lustre on RAM: ~ rbh-find-v4
- 1 MDT
* + rbh-v3 - @ path

¢ 1M files + directori
lHes Irectories e + Ifs find — Uid-Only
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rbh-fsevent
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E rbh-fsevent

Apply filesystem events on a RobinHood backend
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rbh-fsevent: usage

TODO
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Changelog processing
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Before
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Changelog processing

MDT Lustre Client

RobinHood Client MySQL DB

77/80
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Overload

78/80
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Imbalance
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Cea Thank you
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